The aim of this study was to analyse the effects of different daily intakes of rapeseed bee pollen on the growth and biochemical blood serum indicators in male and female rats. A total of 40 clinically healthy male and female Wistar rats were randomly divided into four groups. In the control group (C) rats were fed a standard complete diet; in the experimental groups standard diets were supplemented with different doses of bee pollen. Treatment group T1 was given standard diet with the addition of bee pollen at a 0.3% concentration; in group T2 the addition was 0.5%; and in group T3 it was 0.75%. The experimental period lasted for 90 days. A significant effect (P < 0.05) of bee pollen on the body weight gain and feed conversion ratio of female rats was found. Significantly (P < 0.05) higher cholesterol concentration in blood serum of male rats was found in the groups with bee pollen addition (groups T2 and T3) compared to the control group. Lower triglyceride serum content in all female experimental groups (T1 and T3) was observed in comparison to the control. Higher serum cholesterol content in the experimental female rats was detected; significant differences were analysed in groups T1 and T3 compared to the control female group. Rapeseed bee pollen at concentrations of 0.5 and 0.75% positively affected the body weight gain of female rats, however, with higher feed consumption (P < 0.05). Rapeseed bee pollen reduced the triglycerides serum content in female rats and increased the cholesterol serum content in male and female rats (P < 0.05).
Phytogenic feed additives may be included among supplements that are aimed to positively affect feed quality, health of animals as well as animal products by means of their specifically efficacious substances (Karásková et al. 2015) . Bee pollen is an agglomerate of flower pollen collected by the bees and mixed with nectar and secretions from the hypopharyngeal glands (Carpes et al. 2009 ). Bee pollen is rich in many nutrients, minerals, and enzymes (Zuo and Xu 2003; Bíro et al. 2010 , Kňazovická et al. 2011 . For animals, bee pollen can be used as a potential growth promotor (Šarič et al. 2009 ). Bee pollen has been shown to stimulate the growth performance and feed intake in rabbits and can be beneficial in feed conversion ratio (Attia et al. 2011a) . The aim of this study was to analyse the effect of the dietary addition of rape seed bee pollen of different percentages on the growth intensity and biochemical serum variables in male and female rats. 40 days). The rats were individually housed in plastic cages (Tecniplast, Varese, Italy) in the accredited laboratory (SK PC 50004) of the Slovak University of Agriculture in Nitra (Slovak Republic) under standard conditions (temperature 20-24 °C, 55 ± 10% of humidity and 12 h/12 h of light/dark regime). Feed and water were supplied ad libitum. The experiment lasted for 90 days. The rats were fed a complete granular diet (control group), or a complete granular diet supplemented with dried rapeseed bee pollen at the dose of 3 kg per 1,000 kg of feed (treatment group T1), 5 kg per 1,000 kg of feed (treatment group T2) or 7.5 kg per 1,000 g of feed (treatment group T3). Bee pollen collected by pollen traps was obtained from local bee keepers of the western region of the Slovak Republic. Feed consumption and body weight gains were recorded individually and weekly. Nutrient contents in the complete granular diet and in bee pollen are shown in Table 1 . The experiment was approved by the local Ethics Committee and the State Veterinary and Food Administration of the Slovak Republic (reg. no. 2072/08-221/3) Blood sampling and analyses Blood samples were collected after the rats were killed by decapitation following anaesthesia with ether. Blood samples were centrifuged for 30 min at 3000 × g and blood serum was obtained. In the serum biochemical indicators as triglycerides, cholesterol, glucose, total proteins, total creatinine, urea, aspartate aminotransferase (AST), alanine aminotransferase (ALT), and alkaline phosphatase (ALP) using Ecoline kits on automatic analyser Microlab 300 (Merck ® , Germany), spectrophotometer Genesys 10 (Thermo Fisher Scientific Inc., USA) and microprocessorcontrolled analyser EasyLite (Medica, Bedford, USA) according to manufacturer conditions were analysed.
Statistical analysis
The data used for statistical analyses represent means of values obtained from 10 animals (5 males and 5 females) from each group. To calculate basic statistic characteristics, to determine significance of differences, and to compare results one-way ANOVA and Student's t-test were performed at a value of P < 0.05. The SAS statistical package was used (SAS Inc., New York City, USA).
Results
The effect of different doses of rapeseed bee pollen added to the feed on the body weight and feed consumption was tested. The results are shown in Table 2 . Non-significant (P > 0.05) effects of rapeseed bee pollen were found. The highest body weight of male and 100 CD -complete diet; DM -dry matter; CP -crude protein; CF -crude fat; F -crude fibre; OM -organic matter; Ca -calcium; P -phosphorus BW 1 -body weight at the beginning of experiment (40-day-old rats); BW 2 -body weight at the end of experiment (130-day-old rats); C -control group; T1 -group with 0.3% of bee pollen in diet; T2 -group with 0.5% of bee pollen in diet; T3 -group with 0.75% of bee pollen in diet.
female rats after 90 days of bee pollen intake was detected in the group with the highest bee pollen concentration in the diet (group T3).
Results of the effect of rapeseed bee pollen on the body weight gain and feed conversion ratio are shown in Table 3 . The highest body weight gain of male rats was found in group T3 (0.231 kg), as was also the lowest feed conversion ratio (5.54 kg). Similar results were measured for the body weight gain in females. The highest body weight gain was found in group T3 and the difference was significant (P < 0.05) compared to the control group and to group T2. The feed conversion ratio in male group T3 was significantly (P < 0.05) higher than in the control group, and significantly (P < 0.05) lower than in group T2. Tendency for the lowest feed conversion ratio (P > 0.05) was found in the group with the lowest bee pollen concentration in feed (group T1).
The effect of different doses of rapeseed bee pollen on biochemical indicators of male and female rat serum is shown in Table 4 . For triglyceride (TRG) concentration in males 101 we did not find any significant effect of the tested additive between the groups. After bee pollen consumption at doses of 0.3% (group T1) and 0.75% (group T3), significantly (P < 0.05) higher TRG concentration was found in male rats compared to the control group. An increase of CHOL concentrations as an effect of a higher bee pollen intake was found. Serum cholesterol (CHOL) of males was significantly (P < 0.05) affected at the doses of 0.5 and 0.75% of rapeseed bee pollen. Serum glucose content showed a dose-dependent decreasing tendency in the experimental groups; however, the results were non-significant (P > 0.05). Treatment with bee pollen had no influence (P > 0.05) on the remaining serum indicators, such as total proteins, total creatinine, and urea. Dietary intake of rapeseed bee pollen had a positive effect on serum TRG concentration in female rats. In comparison with the control group, significantly lower (P < 0.05) content of TRG in groups T1 and T3 was found. Significantly higher (P < 0.05) serum CHOL concentrations was measured in female rats in groups fed with 0.3 or 0.75% of bee pollen concentrations in the diet compared to the control. A tendency (P > 0.05) for higher serum glucose (GLU) was analysed as an effect of bee pollen consumption. In serum TP concentrations, a tendency (P > 0.05) for higher concentrations was found in female rats. In TC and urea serum concentrations we found a non-significant (P > 0.05) effect of the intake of rapeseed bee pollen in female rats.
Enzymatic blood profile of rats fed a particular diet is shown in Table 5 . In male rats, significant differences (P < 0.05) were found in ALT and ALP activities.
In female rats we found a tendency (P > 0.05) for lower AST activity, except group T3. Significantly lower (P < 0.05) ALT activity was found in group T2 in comparison with the control female rats. Except for group T2, significant (P < 0.05) differences were found also for ALP activity.
Discussion
Bee pollen is an interesting feed additive rich in many nutrients and biologically active substances (Fatrcová-Šramková et al. 2016) . Laboratory rats are useful animals for feeding trials for their very good reproductive ability and relative low feeding costs (Larsen et al. 1991) . In this paper the effects of rapeseed bee pollen addition on growth intensity, biochemical energy, protein and enzymatic profile of Wistar rats were analysed. We confirmed the positive and stimulating effect of this phytogenic additive on the body Table 5 . Enzymatic blood profile of male and female rats fed a particular diet (mean ± S.D.). weight and feed consumption as previously reported by Xie et al. (1994) , Steiner (2006) , and Bíro et al. (2010) . Zdarilova et al. (2008) analysed the effect of different phytogenic additives rich in plant alkaloids on laboratory rats for 90 days. These authors found a nonsignificant negative effect on the final body weight of male rats, a tendency for the highest growth intensity was found in the control group without additive supplementation. This negative effect was described as an effect of alkaloids, which can work as an agent of growth depression. Similar results were also published by Stanek et al. (2015) . A growth-stimulating effect of bee pollen in an experiment with laboratory rats was reported by Selmanoglu et al. (2009) . The same effect of bee pollen was found by Attia et al. (2011a) in an experiment with rabbit bucks. The authors found a tendency of the highest body weight gain after addition of 200 mg of bee pollen per kg of body weight (twice per week). Attia et al. (2011a) also found a tendency for the lowest feed intake and feed conversion ratio in the experimental groups, and a tendency for the highest feed intake and feed conversion ratio in the control group. A similar effect of bee pollen was published following an experiment with doe rabbits (Attia et al. 2011b) .
Phytogenic feed additives can reduce the cholesterol concentration in blood serum of animals (Steiner 2006) . Some studies (e.g., Zdarilova et al. 2008) reported that phytogenic additives can affect serum cholesterol concentration only minimally. However, in our experiment we found a higher cholesterol content as an effect of different rapeseed bee pollen intake in serum of both male and female rats. Different results were published also by Aritajat et al. (2008) . The authors found a positive effect of different plant extracts on the female serum cholesterol content. The reference range of serum cholesterol concentration is between 1.2 and 2.4 mmol·l -1 (During et al. 2000) . In case of TRG concentration, we found a tendency (P > 0.05) for lower TRG content with increasing bee pollen intake. Similar results were reported by Shirwaikar et al. (2005) . The TRG serum content in male rats is affected mainly by age (Lukačínová et al. 2011b ).
In our experiment, a non-significant (P > 0.05) effect of dietary bee pollen on serum glucose content was found. Lukačínová et al. (2011a) reported that glucose serum content is relatively stable in laboratory rats and affected mainly by age with an increasing tendency throughout life. Except for the control group, our results of glucose serum concentration were lower in comparison to the results of Lukačínová et al. (2008; . In this paper the highest (P > 0.05) serum total protein content in male rats was measured in the T2 group. Different results were published by Zdarilova et al. (2008) . The dietary intake of rapeseed bee pollen affected the total protein serum content of female rats. Significant (P < 0.05) differences were found between the control group and group T3 of female rats. These results are in contrast with results reported by Zdarilova et al. (2008) , who found a tendency for lower serum total protein content as an effect of increasing phytogenic additives intake in rats. Similar tendency was reported by Capcarová and K o l e s á r o v á (2010) also in the total creatinine and urea content with the addition of a phytogenic additive (Rhus coriaria L.) Zdarilová et al. (2008) reported that different phytogenic feed additives did not affect the enzymatic activity of rats' blood serum. However, higher AST activity, with the same tendency as in our experiment, was published by Capcarová and Kolesárová (2010) . A tendency for higher ALP activity as an effect of dietary phytogenic additive intake was published by Capcarová and Kolesárová (2010) in an experiment with rabbits. Rapeseed bee pollen may be used as an animal feed additive for its positive effect on the body weight gain and nutrient utilisation.
